Summary A 59-year-old man during chemotherapy for squamous cell carcinoma of the lung, underwent catheter ablation of drug-refractory atrial tachycardia. Pulmonary venography and chest computed tomography revealed presence of stenotic, carcinomatous lesion of the left superior pulmonary vein. Excellent pace map and elimination of inducibility of atrial tachyarrhythmias after left pulmonary isolation suggested that the atrial tachycardia originated from the metastatic region.
Introduction
Cardiac tumors are rare, though most common are metastatic deposits, arising from carcinoma of lung and breast, leukemia, and malignant melanoma. Patients having such metastatic deposits in the heart may develop arrhythmias and conduction disturbances, as well as pericarditis and congestive heart failure [1] . We report a case of squamous cell carcinoma of lung with superior left pulmonary vein (PV) metastases presenting as atrial tachycardia. * Corresponding author. Tel.: +81 27 220 8145; fax: +81 27 220 8158.
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Case report
A 59-year-old man was referred for urgent catheter ablation of drug-refractory, incessant atrial tachycardia developing during chemotherapy for squamous cell carcinoma of the lung. The 12-lead electrocardiogram (ECG) during sinus rhythm was normal (Fig. 1A) . Transthoracic echocardiography revealed a left ventricular ejection fraction of 66% and left atrial diameter of 37 mm. The P wave polarity on 12-lead ECG during atrial tachycardia was positive in leads II, III, aVF, and V1, biphasic in lead I, and negative in lead aVL (Fig. 1B) , consistent with a left PV origin [2] . The tachycardia was neither slowed nor terminated by a 20-mg bolus injection of adenosine triphosphate and 5-mg bolus injection of verapamil, respectively, although it was terminated by a DC shock, suggesting that the reentry was a more likely mechanism of the tachycardia than triggered activity or abnormal automaticity, although there were no other electrophysiologic findings supporting the reentry as the mechanism of the tachycardia. Enhanced computed tomographic imaging revealed the presence of a lung tumor encircling and nearly occluding the left PV ( Fig. 2A) . During electrophysiologic study, clinical atrial tachycardia was not inducible, but programmed atrial burst stimulation during the infusion of isoproterenol induced atrial fibrillation ( Fig. 3A and B) which was spontaneously transformed into atrial tachycardia with regular atrial activities (Fig. 3C) . Left pulmonary venography revealed the presence of a stenotic, carcinomatous lesion of the left superior PV (Fig. 2B and C) , where we obtained pace maps of high quality ( Fig. 1C and D) . Following isolation of the left extensive encircling PV which was performed during sinus rhythm, no atrial tachycardias were inducible. These findings suggested that the atrial tachycardia originated at the metastatic region of the left superior PV. No recurrence of the tachycardia was observed over a 2-month follow-up.
Discussion
Some case reports have already represented the occurrence of atrial arrhythmia as the first sign of the presence of a mediastinal tumor invading atrial structures. Goldberger and Ludwig described a case with atrial fibrillation in which the pre-mortem diagnosis was of a right atrial metastasis from bronchogenic carcinoma [3] . Shalaby et al. described a case with atrial flutter complicated with invasion of squamous cell carcinoma of the hypopharynx into left atrium [4] . Yu et al. described a case with atrial fibrillation complicated with invasion of testicular carcinoma into left atrium [5] . The present report illustrates a rare case of lung cancer complicated by drug-refractory atrial tachycardia due to the invasion of a PV, diagnosed by computed tomography combined with pulmonary venography. Although the precise mechanism of the tachycardia remained unclear, one might hypothesize that tumor cells infiltrate cardiac muscle constituting PV sleeve, which is interdigitated by smooth muscle cells and fibrous tissue, thus creating opportunity for micro-reentry. Additionally, not only a case of malignant tumor but also benign tumor in mediastinum was reported with atrial tachycardia [6, 7] , that imply mechanical stretching of the PV and atrial myocardial fibers cause atrial tachycardia. Invasion of the tumor into the heart is rare, but clinically is a critical situation, which might be represented as a first sign of the progressive stage of the malignant tumor. Therefore, the physician should try to search for any tumor invading the heart by means of any imaging modality when a patient has drug-refractory atrial tachycardia.
